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Dedication
Michael Artin
Personal remarks
Before describing some of Mike Artin’s mathematical work we would like to say
a few words about our experiences with Mike as students, collaborators, colleagues
and friends. Mike has broad interests, a great sense of humor and no need to follow
convention. These qualities are illustrated in the gorilla suit stories. On his 40th birthday
his wife, Jean, gave Mike a gift he had wanted, a gorilla suit. In experiments with the
pets of family and friends, he found his wearing it did not disturb cats, but made dogs
extremely agitated. Testing this theory on after-dinner walks, he found dogs crossed
the street to avoid him. Experimenting once, Mike had gone ahead of his wife and
friends to hide in a neighbor’s bushes when a squad car stopped. As an ofﬁcer got out
of the car, Jean called out “He’s with me.” After a closer look the ofﬁcer turned back,
telling his buddy “It’s OK—just a guy in a gorilla suit.”
Once Mike wore the suit to class and, saying nothing, slowly and meticulously drew
a very good likeness of a banana on the board. He then turned to the class, expecting
some expression of appreciation, perhaps even applause, for a gorilla with such artistic
talent, but was met with stunned silence.
Mike is a ﬁne musician. As a youngster he played the lute and assembled a remark-
able collection of Elizabethan lute music, but his principal instrument is the violin,
which he practices and plays regularly. One of a group with whom he regularly plays
quartets tells us, “Mike is a wonderful violinist, just a notch below professional. He is
so good that he can pull the rest of us through Ravel and Schoenberg.”
The MIT undergraduates in Mike’s year-long algebra classes adore him, in spite
of it being a challenging course. Mike is both demanding and supportive, and his
students respond to him with loyalty, gratitude, and dedication. Indeed, during a typical
week one can ﬁnd Mike in his ofﬁce talking to his students for hours on end. Mike
also takes a very personal approach with his graduate students. As a student, Eric
Friedlander would knock on Mike’s door, and Mike would boom out “Who is it?”
On hearing a loud “Eric Friedlander,” Mike’s response, still through the closed door,
was almost invariably either “Let’s go swimming” or “Go Away.” Actually, Mike’s
relationship with graduate students is kind and caring, and he is sensitive enough to
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work in different modes appropriate to different students. In a mixed gathering, Mike
tends to seek out young people to talk with, as well as visiting with his peers.
To learn a new topic with Mike is to do research on that topic. For example, asking
Mike for a mathematical reference is not always very effective—he’ll often respond
“go and ﬁgure it out for yourself!” For those unfamiliar with Mike’s approach to
mathematics, keep this in mind: Mike sometimes makes statements that are at ﬁrst
difﬁcult to understand, almost as if he is evoking an image or an idea through poetry.
It is a very beautiful thing to witness, albeit sometimes ﬂabbergasting. One sure-ﬁre
way to get to the bottom of things is to whip out an example, and see the poem
transformed into concrete reality.
Finally, we highlight two of Mike’s important contributions to the mathematical
community. Mike was president of the American Mathematical Society in 1991 and
1992. During his term, he established oversight committees for important AMS activities
such as meetings and publications. Mike was the ﬁrst chair of the editorial committee
of the Journal of the American Mathematical Society (JAMS); indeed, it was largely
through his efforts that JAMS was created.
On Michael Artin’s work in algebraic geometry
As students and colleagues of Mike Artin, we take this opportunity to mention some
highlights of his work in algebraic geometry. Following his studies with Zariski at
Harvard, Artin was inspired by Grothendieck’s Harvard lectures to participate in the
development of etale cohomology. In particular, he supplied a key ingredient (Artin
neighborhoods) in the proof that, for ﬁnite coefﬁcient groups, the etale cohomology
agrees with the classical cohomology for algebraic complex manifolds. A later collabo-
ration of Artin with Barry Mazur on etale homotopy foreshadows recent developments
in abstract algebraic geometry.
In his papers on the theory of surface singularies, Artin introduced several notions,
such as rational singularity and fundamental cycle, that have become cornerstones of
the theory.
Etale cohomology enabled Artin to relate the Brauer group of a surface ﬁbered by
curves to the Shafarevich group of the Jacobian of the general ﬁber. This led him to
conjecture the ﬁniteness of the Brauer group of a scheme proper over the integers,
which implies the Tate conjecture for divisors and is one of the most important and
deep problems in arithmetic geometry. In a fantastic paper, Artin and Swinnerton-Dyer
prove the conjecture for a K3-surface which is a pencil of elliptic curves over a ﬁnite
ﬁeld, thereby proving the conjecture of Birch and Swinnerton-Dyer for the generic
member of such a pencil. In another beautiful paper Artin and Mumford use Brauer
groups to give elegant examples of unirational varieties which are not rational. Artin’s
continued interest in Azumaya algebras and Brauer groups has led him more recently
into his work in noncommutative algebraic geometry (see below).
Another major research theme in Artin’s work is moduli theory. Artin introduced the
concept of an algebraic space, generalizing the concept of a scheme. One reason for
the importance of algebraic spaces is the fact, found by Artin, that there is a fairly
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simple list of axioms that one can check to prove that a functor is an algebraic space.
Even when the functor is representable by a scheme, the easiest way to prove this is
often to show ﬁrst that the functor is represented by an algebraic space. However, many
algebraic spaces that arise naturally are not schemes; the category of algebraic spaces
is, in some sense, the right one in which to do algebraic geometry. For example, it is
closed under many constructions that take us out of the category of schemes.
Around the same time, in their paper on the irreducibility of the moduli space of
curves of a ﬁxed genus, Deligne and Mumford introduced the notion of an algebraic
stack (now usually called a Deligne–Mumford stack). Subsequently, Artin deﬁned the
notion of what is now called an Artin stack. Artin found a similar list of axioms
describing when a moduli problem gives rise to an Artin stack. A good example is
moduli of vectorbundles on an algebraic curve, such as occur in the formulation of the
geometric Langlands program.
Despite the abstract nature of Artin’s work, it is illustrated by well-chosen examples
and explicit computations. For example, Artin’s approximation theorem reﬂects his
remarkable facility to manipulate power series.
Artin’s work is foundational. We are grateful to Mike for contributing basic tools
and concepts to modern algebraic geometry. It is striking how these seem to be born
fully armed, like Athena.
On Michael Artin’s work in noncommutative algebraic geometry
Mike Artin is a principal founder of noncommutative algebraic geometry and a dis-
tinguished leader of noncommutative ring theory. Artin’s contribution to both subjects
has been enormous. He brought a fresh point of view to ring theory and demonstrated
the power of algebraic geometry in studying noncommutative rings. Artin has con-
tended: “Commutative rings have been understood, since Hilbert, by using geometry
(and vice versa). It is the time now to work on noncommutative rings.” This vision
has guided many of us and will continue to do so in the future.
Artin’s contribution to noncommutative ring theory goes back to late 1960s when he
proved what is now called the Artin–Procesi theorem. This result gives a criterion for
an algebra satisfying a polynomial identity to be an Azumaya algebra—a landmark in
the theory of rings satisfying a polynomial identity (PI rings). This result revolutionized
the theory of PI rings. Artin’s paper “On Azumaya Algebras and Finite Dimensional
Representations of Rings” is one of the origins of noncommutative algebraic geometry.
The geometric method has turned out to be very useful. Artin continued studying PI
rings in the 1970s and 1980s with the idea that there should be a geometry to explain
the structure of noncommutative rings. The foundation of noncommutative algebraic
geometry for PI rings was established in some of Artin’s work in late 1970s and early
1980s.
In the middle 1980s, Artin and Schelter began the project of classifying graded reg-
ular algebras of dimension three that are not necessarily PI. Using Schelter’s computer
program “Afﬁne,” they classiﬁed all regular algebras of dimension three into 14 fam-
ilies. The geometry of these regular algebras was studied in Artin’s two other papers
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with John Tate and Michel Van den Bergh, where they used algebraic geometry as
an essential tool to describe the regular algebras of dimension three. In this work,
Artin and his coauthors classiﬁed all quantum projective planes. These three papers
are now considered classical references in noncommutative projective geometry. The
methods developed in these papers have been used by many people to study other
classes of noncommutative rings. One particularly interesting algebra in Artin’s work is
the so-called elliptic algebra (now also called the Sklyanin algebra of dimension three).
The elliptic algebra exhibits several new phenomena that have not been seen before in
ring theory. In the papers “Noncommutative Projective Schemes” (1994), “Geometry of
Quantum Planes” (1992), and “Twisted Homogeneous Coordinate Rings” (1990), Artin
laid the foundations for noncommutative projective geometry, which has developed
rapidly since.
One of the milestones in noncommutative algebraic geometry is the Artin–Stafford
theorem: every integral projective curve is commutative. Algebraically this classiﬁes
graded domains of Gelfand–Kirillov dimension (GK-dimension) two. Artin–Stafford’s
result is the graded analog of the ungraded GK 1 result that states that an afﬁne prime
ring of GK-dimension one is ﬁnite over its center. The structure of non-PI rings of
GK-dimension two was not at all clear prior to the Artin–Stafford result, a result that
opens the door to the study of rings of GK-dimension two.
Artin is the chief architect of noncommutative algebraic geometry. On many occasions
Artin has remarked that we know the theorems in noncommutative algebraic geometry—
what we don’t know are the correct hypotheses. Artin’s work in noncommutative algebra
and geometry has led to striking and unexpected results that have become increasingly
important and inﬂuential.
– the Editors
